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Consider a simple 
model where the 
Earth Is: 


1. uniformly covered with 


water 
2. Does not rotate 


3. Sun is always directly 
over the equator 


Single-Cell Model 
(George Hadley, 1735) 


ae Hadley cell 


Unrealistic because of: 


1. Coriolis effect 
2. Friction 
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If we let the 
earth rotate on 
its axis 
then we get a 
3-cell model 
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Jet Streams = swiftly flowing air 


currents 1000’s of km long, 100’s of km 
wide, and 10’s of km thick 


STRATOSPHERE oo 
Subtropical _ Tropopause ae 


Altitude (km) 
Altitude (1000 ft) 


Pole | Latitude (°N) 


© 
i 


(Lu) 1yuBIe}y 


fal ae rk he ‘ 
an S JON 


INO) FOle 


%, ‘ia ——— Polar jet stream 


subtropical 
, jet stream 


¢ Maa \ : __ oe fut sd 7 
=n ge f ‘a = | subtropical 
) gt aide feb OE i Oe dated eens nes [NS Sao 8 Saw wat et high 

: . 4 i sa - * pr if; re 


— 


% ee 


. oe Equator_ 3 = ee 4 ee m3 He idley 


B.. er trade winds 


Hy 


in 
Ss, 
C 
= 
a 
a 
wD 
fe 
= 


Subtropical 
high 


Subtropical 
jet stream 


igh — Polar jet stream 


Polar front 


Impact of Global Circulation on Precipitation 
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Distribution of Global Precipitation 
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How is Climate Measured? 


Climate = long-term average of weather 
conditions and extremes in a region 
(generally a 30-year mean) 


Weather = short-term, day-to-day 
condition of the atmosphere 


Weather elements or descriptors of the 
condition of the atmosphere include: 


1. Temperature 
. Pressure 
. Relative humidity 
. Wind speed and direction 
. Cloudiness 
. Daylength 


. Sun angle 


Common climate descriptors 
include: 


For example: 

Temperature 

(daytime highs, nighttime lows) 
Precipitation 

(monthly mean, cumulative) 
Solar radiation 

(cloudiness) 
Dew point 

(atmospheric moisture content) 
Wind speed and direction 


Climate Controls 


1. intensity of solar radiation and its 
variation = latitude 


2. distribution of land and water 
3. ocean currents 
4. prevailing winds 
5. positions of high- and low-pressure 
6. mountain barriers 
7. altitude 
8. albedo 
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Biomes = major set of species distributed over a large 


geographic region - considered to be the largest 
definable community 
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Tundra 
(Cold) 


Mountains 
(Various) 


Chaparral 
(Fairly dry, fire-prone) 


Temperate forest 
(Seasonal, wet) 


Tropical forest 
(Hot, wet) 


Desert and semi-desert Grassland/savanna/ Fees Taiga 
(Very dry) woodland (Fairly dry) (Cold, Fairly wet) 


Major Biome Types 


1. Grasslands*** and Savanna 
2. Temperate Forests (includes deciduous and 
rain forest) 
3. Taiga (Boreal) Forest 
4. Tundra 


5. Tropical Forests (includes rain and monsoon 
forests) 
6. Chaparral (Mediterranean) 
7. Desert and Semi-desert (Short grass steppe) 
8. Highland (Mountain) 


**** Biomes in Blue are the four dominant biomes based on surface area 
covered 
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Figure 46.22 

A climograph for some major North American biomes. The 
areas plotted here encompass the annual mean temperatures 
and precipitation occurring in some major North American bi- 
omes. The climograph provides only circumstantial evidence, 
however, that these factors are important in explaining the dis- 
tribution of the biomes. The areas of overlap, for example, show 


that these variables alone are not sufficient to explain the ob- 
served distribution. 


Biome 
Boundaries 


Distribution of Urban 
and Agricultural 
“Biomes” 


TABLE 20.2 Average Changes in Climatic 
Elements Caused by 
Urbanization 


Comparison with 


Element Rural Environment 

Cloudiness: 
Cover 5-10% more 
Fog—winter 100% more 
Fog—summer 30% more 
Precipitation, total 5-10% more 
Relative humidity: 

eA Cities and Winter 2% lower 

suburbs Summer 6% lower 

= Cropland Radiation: 


Total 15-20% less 
Direct sunshine 5-15% less 


(8 Grazing land 


Temperature: 


hee Wilderness and Annual mean 0.5-1.0°C higher 

sayin, : Winter minimum (average) 1.0—3.0°C higher 
uncultivated land 

; | Wind speed: 

Figure 46.4 | Annual mean 20-30% lower 
Urban and agricultural biomes. Many regions on Earth have Extreme gusts (D—FO5e lower 
been disturbed by intense human activity. In urban and agricul- Calms 5-20% higher 
tural biomes, natural communities have been replaced by hous- . 
ing, industry, cropland, and grazing range. Relatively few undis- © 2005 Thomson - BrooksiCole 


turbed habitats remain in most regions on the planet. 
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